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GENETAL NOTE, 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it will 
be impossivie to supply printed information regarding them 
However, in these cases, the Bureau will be pleased to 
furnisn technical data to those engaged in the particular 
application of a subject, in order to avoid the delay 
incident to publication. 


CORRECTION OF ERROR IN BULLETIN NO, 30. 


Tn paragraph 22 of last month's Bulletin, which deals 
with "Tests on the Constansy of Precision Gages and End 
Standards", a misprint occurred. The senience as it appeared 
reads: "Some 2~, 3~, and 4~ineh ones, however, changed in 
length from two to six-thousendihs of an inch in a fen 
months". This shoulda have read: "Some Z=, 3, and 4«inch 
ones, however, changed in lergth from two to six hundred 
thousandths of an inch in a few months", the mistake malcing 
the change in the gages appear ono hundred times larger than 
it should bee 

Ee terse 

An extensive research on radio transmission and 
reception with various types of aerials has been in progress 
at the Bureau of Standards. One of the most interasting 
questions ai the present time is the relative advantages of 
the antenna, or usual type of elevated aerial, and the 
smaiter coil aerial, This question is answered by an 
article of the above title prepared at this Bureau and 
delivered as a lesture at a joint meeting of the American 
Institute of Electrical Enginéers and the Institute of 
Radio Engineers, on October 1, 

is a@ resuil of the vork presented, it is possible to 
determine by simpie calculation the distance at which a 
given receiving aerial will receive signals from any 
transmitting aerial when the current in the transmitting 
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aerial, its dimensions, and the distance between the 
stations, are knowne The small coil aerial has many 
advantages, but is usually not as powerful a transmitting 
and receiving device as the antenna type of aerial. It 
may, however, have so much lower # resistance than the 
antenna that it is equal to it in transmitting and 
receiving valuée 

Our knowledge of electric waves has been very 
incomplete, This work has assisted in clarifying some 
of our ideas so that the way the two types of aerial 
operate can be better understood. It is shown that a 
special type of antenna, consisting of two large metal 
plates, has certain advantages. The fundamental 
principles of design of radio aerials are given. The 
investigation has opened up a large and most interesting 
field for further research and progress in the 
utilization of radio waves. 


A comprehensive study of the telephone receivers used in 
radio telegraphy and radio telephony is in progress at the 
Bureaue The tests include measurements to determine the 
loudness of response given by different types of ‘phones, as 
well as the electrical characteristics which determine how 
satisfactorily they fit the electrical apparatus in which 
they are used. Accurate methods are being devised for 
these measurements. It is expected that observations will 
be made by a large number of persons, so as to express results 
in terms of the average ear. It is also expected to use an 
electrical or artificial ear, and determine the relation of 
the average ear to this device which will then serve as a 
standard, 

The results of these tests should make it possible to 
determine which type of receiver is required in a given 
radio apparatus in order to obtain the loudest signals, The 
methods developed will be of value in making measurements 
of the strength of signals received at radio receiving 
stations and will be utilized in connection with a study of 
the prow rties of electric waves, in which it is expected 
to obtain the cooperation of a large number of observers 
throughout the country. ; 


This investigation, which was referred to some months 
ago, has now practically been brought to a conclusion. The 
occasion of the work was a very serious case of corrosion of 
lead cable sheaths which appeared to be different in some 
respects from that ardinarily found. After extensive 
investigations regarding conditions both mst and present 
under which these cables have been operated, and 
supplementary studies on the conditions under which lead 
is corroded, the conclusion has been reached that most of 
the }uxynouts now occurring are the result of electrolytic 
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corrosion which occurred during the first few months after 
the cables were installed. The serious difficulty and 
large expense which are now being experienced are, 
therefore, the result of damage done several years agoe 
The long period which elapsed between the injury to the 
sheaths and the burning out of the cables is accounted for 
by the slowness with which moisture penetrated the 
varnished cambric insulation. As the insulation became 
moist, the dielectric losses increased and in many 
instances the immediate cause of failure of the cables has 
been averheating resulting from the large dielectric loss. 
A considerable number of failures was found to arise from 
surges of electric current resulting from other burnouts. 

The peculiar appearance of the lead sheaths which 
gave rise to the belief that the failures were due to some 
hitherto unknown cause was found to be due to chemical 
action which had little to do with the failure of the 
cables, 

In this case the damage has already occurred and can 
be repaired only by installation of new cables. 
Consequently, the Bureau's investigation of the problen 
has resulted in no saving to the company, The investigation 
has, however, been well worth while in that it has — 
afforded a foroible object lesson of the importance of 
prompt attention to electrolysis conditions when new 
installations are made and it will, therefore, be of value © 
in promoting careful consideration of electrolysis problems. 


The construction of the floors of large buildings out 
of reinforced concrete and tile has increased very greatly 
during the past few years. The accurate determination of 
the character of the stresses existing when such floors are 
subjected to load is, therefore, of great importance, 
Engineers connected with the Bureau have started the 
preliminary work on one of the largest flet slab tests ever 
undertaken in this country. The work is being carried out 
on @ new building recently erected for a large manufacturing 
concern in Ohio, ‘The slab, which is to be tested, was built 
according to well-known specifications for reinforced holLow 
tile floors using a two~way system of reinforcement. In 
this contruction the steel reinforcement is placed sixteen 
inches on centres, in each of the two directions parallel to 
the edges of the panel. In the centre of each of the 
sixteen inch squares formed by the intersection of the 
reinforcement bars is placed a 12" x 12" hollow tile of a 
depth equal to the nominal thickness of the floor panel. 

In the present case, the hollow tile are six=cell tile, 

6" in depth, After these tile are set in position, the 
whole area is filled with concrete flush with the top of the 
tile, the ends of the latter being left open to some 

extent, thus securing unity of action between tile and 
concrete. 
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The flat slab as built for the above-firm was eighteen 
panels long, consisting of six panels 16'-x 16's six panels 
16? x 19' =3", and six panels 16' x 22' <6", each series 
containing one panel having a cantilever. These panels are 
all continuous and are supported on columns of ordinary 
story height in building construction, 

The supporting columns for the slab were poured five 
days in advance of the slab. Before the pouring of the slab 
special care was taken to have all column heads and adjacent 
girders clean and free from all concrete resulting from the 
pouring of the columns, and to have all tile correctly sete 
Five days were required to complete the pouring of the slab, 
and from each day's pouring 6 control cylinders were takene — 
Three of these control cylinders are to be broken at the age 
of 30 days, and the others at intervals of 5 days thereaftere 
From the results, curves will be plotted to determine the 
time when the conerete attains the strength of 2,000 lbe per 
sqe ins in compression, and as soon ‘...1fter this date as 
possible the load tests of the slab will be startedse Numerous 
steel plugs were set in the conerete and tile for talking strain 
eape readings. Two large control beams and tio standard bars 
3" x 3 x 6" were moulded from the concrete used in making the 
slab. These together with representative spegimers of the tile 
will all be broken before the beginning of the load test, in 
order to obtain preliminary data. 


Previous issues of the Bulletin have mentioned the test 
being conducted by the Bureau on the durability of cement 
drain tile in alkali soils in connection with important 
irrigation projects in the West. In connection with this 
work, the investigation of the durability of concrete in similar 
soils has also been undertaken, The conorete blocks were 
inspected during the past month but little change was noticed 
since the inspection made in 1916. Tile which were then 
found to be in good condition were in the same good condition 
this year; the concrete blotks were little changed except 
that those which shaved any signs of deterioration three years 
ago were found to be slightly more affected this year. An 
inspection was made of the concrete structures on the Crown 
Indian Reservation, Crow Agency, Montana, in company with 
engineer in charge of this work. Several years previously, 
the Bureau had submitted a complete report of analyses on the 
soils, waters, and aggregates for this reservation. 
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The series of tests under way to determine the effects 
of Cal in comparison with calcium chloride on the compressive 
strength of concrete at early perieds is practically 
completed, Very ccnsistent results have been obtained and a 
number of facts are apparent through this consistency of 
resuits rather than from any marked difference in ‘the 
Aah ae oe of test pieces. 

Caleium chleride is slightly more effentive than Cal 
as an acoelerator of the hardening of concrete. The 
acceleration varies in extent, depending upon the cement, 
concentration of the accelerator, and conditions under which 
the test pieces are stored. Usually this acceleration 
continues for a short period = only 2 or 3 days = and after 
this time, the rate of hardening is either not affected or 
retarded, In mest cases the retardation of the hardening 
was experienced before the 28-day period, and in nine 
cases cut of twenty, the treated concrete had somewhat 
lower strengths than the untreated concretes at this period. 
On the other hand, the strengths of the treated concrete 
were invariably higher than those of the untreated at the 
scoond and seven day period, At 2 dats, the strength of the 
treated conerete was from 141% to 202% of that of the 
untreated concrete. 


The panels of Indiana limestone erected to determine 
the cause of stains or dis SUL on so often noticed in 
buildings constructed of this mate lai, have been under test | 
approximately one monthe gies panels | neve been examined 
frequently and certain brown stains which appear tu huve 
been caused by the mortars have developed upon several of 
theme The progress of this stain is being recorded by 2, 
series of photographs taken at periodio intervals, ia the 
study of the discoloration or Indiana limestone, 1t ts 
planned to supplemeut those panels exposed to weather aaa 
by a series of leaching tests. In this charsoter cf tes 
$4 is thought that the “nosetere having passed over the 
morvay will drain @own over the panels, thus cousiar an 
exaggorated effect of the staining action o: the mortars made 


with these different cements. 


It is well known that the ordinary thotographic plate, 
when exposed in a camera, aues not rapraduce exactiy “hat 
bs eye seese This is because the crdioary plate is 
flected by only bine, viclet, end ultrasviniet Light to 


which the eye is relatively Lasensitive, and is soarsely 

at all affested by the green and yellow, for which thse eve 
has its maximum sensitivity. these ordinary photog rephic 
plates are practically insensitive to red Jight and are, 
therefore, hendled wish sarety in light fram a& m2 by Jamt, 

It has long been known, however, that phetegraphi«s plates 
may be made sensitive to green, yellow, and red light by the 
admixture of suitable dyes to tne emiisions ey on ths 
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plates and so-called orthochromatic and panchromatic 
plates have been on the market for years. ‘The colsr 
sensitivity and speed of these commercial plates sre not 
surficiently great, however, to mke thew vsetul where only 
Short exposures can be used, as in phoboeravhy from } 
airplanes, Fortunately, it has been found that, at expense 
of keeping qualitios, photographig plates of speed and color 
sensitiveness far superior to any commeroial plates san be 
obtained by laboratcry methods, <A methed in use for miny 
years in the photography of spectra consists of bathing an 
ordinary blue and violet sens#iwo plato in a dilute 
solution of photo-sensitizing dvese ‘This method has been a 
continuous Se ak practice et the Bureau of Standards . 
since 12913 for spectroscopic investigetions and since 1917 
a large number cof exveriments have been made in the use of 
such plates in aerial photography. The staining bath used 
in the preparation of these plaves consists of a solution 
of dyestuff in a mixture of water, alcohol, and ammonia. 
The effect of ammonia on the photo-sensitizing dy@s was 
carefully investigated and it was found that the speed and 
color sensitiveness of commerciel plates which have dyes 
incorporated in the emlsions, could be enormously 
increased by bathing such plates in a dilute solution of 
ammcnia 
. This method of hypersensitizing commercial panchromatic 
plates has also been used very successfully in aerial 
photographye For the scomparisen of different types of 
photographic plates, a four-lens camera in which various 
coler sensitive plates could be placed behind lenses | 
containing roy filters was used, and the advantages of plates 
highly sensitive to green, yellow, and red light have been 
a Seen siowie For example, in addition to the fact that 
Q pancara tic plate reproduces more faithfully what the eye 
sees, 1% portravs objects, when exposed behind a ray filter 
or colcr sercen, whieh, on account of haze, smoke, eto., 
would be hidden from ea ordinary plate, Furthermore, it 
also gives different contrasts depending on the nature of 
the light transmitted to the plate through the filter. The 
phenomenon or haze penetration by the longer waves is known 
to mat outdoocs phetographers. The blue sky and red sunset 
are preor that the blirve or short light waves are scattered 
in the atmosphere and the red or lenger waves are more 
readily transmitted. A red=sensitive photographic plate used 
ina camera with a red filter in the lens will, therefore, 
reveal objects which, owing to the obscuring presence of 
haze or smoke, fail to maks any impressicn whatsoever on an 
ordinary blue=sensitive vlate. Yo ohtain these long-wave 
advantages of hase penetration and contre st, the 
photographie platen mist have the greatcss nossible 
sensitiveness to yellow, orange, and nod Light if the lengths 
of exposure are necessarily short, either on account of 
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rapidly moving objects, or, if the camera itself is in 
rapid motion, as is the case in aerial photography. A 
brie? clreular deseribing the practice ‘of the Bureau of 
Standards in (1) bathing ordinary dry plates in solutions 
or vacto-sensitizing dyes, and (2) treating commercially 
dyed pintes with dilute amaonia has been prepared, ‘This 
civeular gives detailed instructions in tho preparation 
of colcr sensitive photographie plates of maximum’ speed. 


The barographs used by Roland Rohlf, in his recent 
altitude flight, have been investigated and the altitude 
corrected accordingly. The reading of the barograph on 
such a flight is not usually accurate and must be corrected 
for instrumental errors and for the temperature of the air 
column. the data from which these corrections are 
determined are obtained from laboratory tests. A number of 
approximations are necessary in reducing the actual reading 
to the corrested, a fact which may cause an uncertainty of as 
much ag 2.500 feet at altitudes of 30,000 feet or more. 

A method of decreasing this undesirable uncertainty was 
first suggested in Aeronautic Instruments Circular Noe 10, 
issued by the Bureau of Standards, entitled "Methods of 
Testing Aneroid Barometers". The method consists of 
reproducing artificially in the laboratory the conditions of 
pressure and temperature which existed throughout the flight 
in question, In other words, the pen of the barograph is 
made to trace in the laboratory the same curve as that made 
during the flight, while at the same time the temperature is 
caused to vary as it did during the same period. if a 
thermograph was used on the airplane, its temperature curve 
wiil be available for retracing, then, when the peak of the 
pressure curve is reached, the actual pressure which 
existed at the higher point of the flight can be read by means 
of a standard mercurial barometer. The only assumption 
entering into this method is that the barograph will 
reproduce its readings under similar conditions. This 
procedure, which was also recently suggested by Dr. J+ Ge 
Coffin, was followed on the tests in question. A Richard 
thermobarograph was lent to Mr. Rohlf by the Bureau for use 
in-his flight. This was returned immediately afterward for 
test together with another barograph end two barometers 
which were also used. As a result of the method used, a 
determination of the altitude with a possible error of only 
about 1,000 ft. was made which is a distinct improvement 
over previous mothods. 


A spring made from an armor plate steel of exceptionally 
high yield point has been tested and shots relatively small 
hysteresis over a high range cf stress (110,000 lb. per sq. 
in, maximum fiber stress). This spring has been placed in a 
precision aneroid and the assembled instrument tested. As at 
present designed, an aneroid barometer with this steel as a 
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diaphragm would make a relatively precise instrument for 
an altitude range cf zero to 10,000 feet, but in 
comieution with aviation work, it is desired to preduce a 
precision instrument of at least 35,009 ft» ranges 


Range Finder _ As ceported for August, tho Bureau, in cceperation with 
sts the Ordsance Department of the Army, is running a series of 
laboratory and field tests on several different types of 
rango Sindevs, for the purpose of determining the accuracy 
and serviceability of such instruments. Sufficient data 
have veen obtained on the type which makes use cfs "lath" 
for determining the correes adjustment of the instrument, 

to Show thab the inequality in length of the range finder 
and its "lath" mey cause serious error, 


— Tests of ey. 


. img the month, about 270 weights were received for 
ecision Weichts 


og weights were sent out, and the work .on 200 more 
LGally completede Work in connection with the 

of small analytical weights was considerably 

ened by nuiting into use the small balance which has been 
of comnissicn for some time undergoing necessary 

. read jus trent The amount of testing done was greater than 
that during the preceding month. A great many of the weights 
submitted by American makers have been wrsa ntisfactorys This 
has caused such great delay and inconvenience that one of the 
largest dealers is already considering the advisability of 
importing at least those weights which are to be certified by 
the Bureay» This is unfortunate and apparently the trouble 
is mainly due to insufficient factory inspeotion. 


. Testing of Work in connection with the mine and track scales has 
he and Track been conbinved in different soujvions of ied country and six 
ales men are now employed in this field of wor the mine scale 


trucks have operated in the states of ren sduse. West 
Virginia, and Kentucky, while tra ole scale testing equipments 
have cevered the states of Kentucky, Michigan, Minnesota, 
North Daketa, Montana, and Washington, During the month, 

a mevibes of the Bureau's staff attendsd a meeting in 

New York with representatives of the American Railroad 
Association and the scate departuent of the Pennsylvania 
Railroad, in order te discuss the subject of track scale 
spesifications.e As a.result of this conference, it has been 
proposed to add to the committee of the American Railroad 
Association a representative of tho Buwseau of Standards. 

% It is heped that when this committee is argantZed, it will 
form a means whereby progress in the securing of accurate 
weights on railroads will be very mich expo odited and ail 
railroads will te induced ta adops tives of sealog and — 
weighing yuies which will result in first-class weights 
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The work on the compiling of weights and measures 
laws of the various States for the new edition of | 
Misceilaneous Publication No, 20 has been continued, while 
Miscellaneous Publication Noe 39 entitled "Household 
Weights apd Measures" has been issued. The latter is in 
the form of a card to be hung in the kitchen which contains 
such weights and measures information as is-commonly used 
in the householde Two communications, B466 ~ "Procedure 
of Tests and Explanations of Reports of iinitions and Other 
Limit Gages", and B513 = "Services Available at the Bureau 
of Standards Gage Laboratory" have been rewritten. 


In addition to routine work on lubricating oils, a 
great deal of effort has been given to the testing of 
lubricants used in the dynamometer laboratory. The results 
obtained appear to indicate that airplane engines consume 
oil faster than they deteriorate it. Apparently, this is the 
case with both paraffin and napthene base lubricants. 
Progress has been made in the standardization of the Waters! 
oxidaticn test, and the indications are that it will be 
possible to carry out this test with very small and 
inexpensive apparatus. 


The problem often arises of how to get a mixture or 


- blend of definite viscosity from two oils of known viscosities. 


To avoid the labor which necessarily accompanies “cut and firy" 
methods, it is desirable to have tables or diagrams for 
obtaining the viscosity of a blend of two oils in any 
proportions. Such a diagram has been constructed and agrees 

well both with formulae and experiments, and it has 
viscosities expressed in seconds as determined by the Saybolt 
viscosimetere It is believed that previous blending’ charts 
have been expressed either in units which are inconvenient 
for the American oil refiner, or are not based upon formulae, 
and are, therefore, not readily extended beyond the range of 
experiments. 


A study has been made of a tearing test machine submitted 
to the Paper Section, It appears to indicate that the 
readings obtained are affected by the length and breadth of 
the sample of paper by the rate at which pressure is 
applied, by the length of the fibers, and also by the | 
condition of the end of the same, that is, whether it is 
clamped or left loose, A further study proposed to show the 
effect of fabric assistance of the paper and to show the 
relation of tests made on this machine to those conducted on 
similar or other testing machines, will be undertaken. 
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‘18 Study of the A large number of samples of paper have been stored at 
Deterioration of the Bureau of Standards, and tests are being made by tho — 
er in Storage Paper Section to determine the deterioration of this paper. 
Sampise tested in March, 1909, have been obtained and the 
tedis mae now will be compe. ed with these conducted 10 years 
aed, Freliminary results on the rosin content of 20 samples 
showa Ga inereasa 6f 20% in the amount of alsohol extract. 
This great incr@ase my be due to the change of method in 
Sele ouisin rosine Preliminary tests on the bursting 
strength of 40 samples of paper show a decrease of 
approximately 27% in strength, which, however, may be due in 
pert to errors in the former method of testing. This’ 
investigation will be continued and it is hoped to show the 
relative deterioration of paper made of various fibers and 
comisiining different fillers and sizing materials. 


Respectfully, 
Se. We STRATTON 


Director: 
HG3B 
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